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@ The present invention refers to a method for the 
improvement of distribution networlcs management, 
in particular of gas, water, electric energy, heat, that 
provides the possibility of telemetry of data by 
means of a central station and a plurality of periph- 



eral stations connected to said central station; the 
main characteristic of the Invention consists in that 
the possibility is provided for a simultaneous reading 
of a plurality of peripheral stations and the succes- 
sive transmission of such data to the central station. 
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The present invention refers to a method for 
the improvement of distribution networks manage- 
ment. In particular of gas, water, electric energy, 
heat, that provides the possibility of telemetry of 
data by means of a central station and a plurality of 
peripheral stations connected to said central sta- 
tion. 

There are known telemetry systems via radio 
that provide a central station and a plurality of 
associated peripheral stations with transceivers or 
"transponders" that transmit via radio the con- 
sumption information to the central station and re- 
ceive commands or messages. 

To avoid the necessity of using high power 
transmitting peripheral stations, it is known the pos- 
sibility of utilising an equipped vehicle for retrieving 
the information from peripheral stations and then 
send it to the central station; systems of this type 
are for example described in the European Patent 
Application n. 0 428 322 and in the British Patent 
Application n. 2 237 910. 

Such systems have the drawback of requiring 
one or more equipped vehicles that continually 
retrieve data from different peripheral stations; this 
means that the data is available only after that the 
programmed run has been completed. Furthermore 
the vehicle makes connections with each peripheral 
station being only temporary; such a system would 
have considerable problems when it is desired to 
carry out simultaneos consumption or flow surveys 
by way of a given plurality of peripheral stations, 
for the difficulties resulting from the fact that they 
are interrogated in successive times. 

The aim of the present invention is that of 
indicating a method for the improvement of dis- 
tribution networks management that eliminates the 
aforementioned drawbacks of the known systems. 

To reach such aims the present invention has 
as its subject a method for the improvement of 
distribution networks management, in particular of 
gas. water, electric energy, heat, that provides the 
possibility of telemetry of data by means of a 
central station and a plurality of peripheral stations 
connected to said central station, characterised in 
that the possibility is provided for simultaneous 
readings of a plurality of peripheral stations and the 
successive transmission of such data to the central 
station. 

Further aims and advantages of the present 
invention will result in being clear from the detailed 
description that follows and from included draw- 
ings, supplied purely as an explanatory and non- 
limiting example, wherein: 

Figure 1 represents the general diagram of a 

telemetry system; 

Figure 2 represents the general diagram of a 
telemetry system with particular transmission 
means according to the invention; 



Figure 3 represents the block diagram of a 
peripheral unit according to the invention; 
Figure 4 represents the block diagram of a 

concentrator according to the invention; 
6 Figure 5 represents a table with the electrical 

characteristics of the transceiver for the periph- 
eral units; 

Figure 6 represents a table with the electrical 
characteristics of the transceiver for the con- 

10 centrator; 

Figure 7 represents two tables with consumption 
examples of batteries for the peripheral units 
and the concentrator. 
The invention is based on the idea of executing 

15 a contemporary survey, in a determined instant, of 
consumption, or of the flow rate, by means of a 
certain plurality of peripheral units (for example all 
those of a zone supplied by a well defined part of 
the distribution network); such survey may be ex- 

20 ecuted by said peripheral units based on a com- 
mand generated from the central station to all the 
interested peripheral stations, of the type: detect 
the consumption at 12,00 o'clock and memorise 
the data; repeat the detection at 12,10 and 

25 memorise the data; all the detections will be ex- 
ecuted by the peripheral units at the given hours; 
memorised data will then be successively gathered 
by the central station, that will provide to interro- 
gate all the interested peripheral units. 

30 The difference between consumption data re- 

trieved in the two established instants provides the 
effective consumption in the considered period of 
time. The sum of consumption thus metered by the 
different meters provides the overall consumption 

35 in the time period placed under control and can 
then be compared with the metered central con- 
sumption (or with metered data relative to the sup- 
ply points of the distribution network), in order to 
determine, for example, whether there are losses in 

40 the network or if there is improper consumption 
that is not detected by the meters. 

It is clear that with a similar method the flow, 
rather than the consumption can be detected: in 
this case the two successive readings must take 

45 place in close periods of time. 

A realisational example of the method accord- 
ing to the invention will now be described in detail. 

1) INTRODUCTION 

50 

A telemetry system of gas and water meters 
(but applicable also to those of electric energy or 
others being similar) is constituted from the follow- 
ing main parts (note Figure 1): 
55 a) an apparatus located near the meter, named 
"Peripheral Unit", having the function of an in- 
terface with the transmission means or "carrier"; 
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b) a centralised data gathering apparatus, 
named "Central Telemetry Station" (PCT), tlie 
function of which consists in collecting the read- 
ings and making them available to the invoicing 
system; 

c) transmission means or "carrier", eventually 
also being of the type "mixed" (i.e. that uses 
several kinds of carriers), able to convey ac- 
quired data from the Peripheral Unit in the direc- 
tion of the Central Telemetry Station. 

Transmission means or "carriers" used in te- 
lemetry systems of meters can be of different 
types depending on the type of usage (domestic or 
industrial) and also in relation with other eventual 
services that can be carried out together with the 
telemetry. 

The "carriers" available today for telemetry can 
be distinguished in two large categories: 

- those utilising a physical support for propaga- 
tion (cable or optical fibre); 

- those utilising the so-called "broadcast" (ra- 
dio waves) for the propagation. 

To the first category belong the telemetry sys- 
tems that use as a carrier: 

- A switched telephone line 

- A dedicated line 

- A low voltage (BT) or medium voltage (MT) 
electric line 

- A high diffusion telematic network (Argotel 
network) 

- The bi-directional CATV networks 

- Optical fibres 

To the second category belong the telemetry sys- 
tems that use as a carrier radio waves, through a: 

- mobile means (for example, motor vehicle or 
"van" ) 

- fixed and centralised system. 

The telemetry system that is herein employed 
for the implementation of the improved manage- 
ment method regards domestic users, through a 
fixed system. In that case it is therefore opportune 
that data relative to several meters be concentrated 
within apparatuses (said concentrators) before be- 
ing sent to the PCT. 

The concentration operation is advantageous 
for operative reasons, and above all for reasons of 
installation and management costs. 

Thus, the "path" that supplies data from the 
meter or (more precisely) from the Peripheral Unit 
towards the Central Telemetry Station is consti- 
tuted by two links wherein "carriers" of different 
types are used. 

Such "carriers" can be of two classes: 

- primary carriers, that transport the concen- 
trated data to the direction of the Central 
Telemetry Station. 

- secondary carriers, that for technical char- 
acteristics and economic reasons (low cost), 



are usable for transporting data from the Pe- 
ripheral Unit, arranged within the meter, to 
the concentrator, after which the transporta- 
tion takes place by the primary carrier. 
5 For domestic telemetry the carriers more suit- 

able, both from a technical viewpoint (speed of 
transmission and reliability of the reading), and 
from an economic viewpoint, are: 

- among the secondary carriers: radio waves 

70 - among the primary carriers: the ARGOTEL 
network. 

The description regards essentially ap- 
paratuses utilising the connection via radio waves; 
for simplicity sake the connection through the Ar- 
76 gotel is not treated here, the implications of which 
have been taken into account only where neces- 
sary. 

It is clear that the connection between con- 
centrators and the Central Telemetry Station may 
20 be obtained with other means, being different from 
the Argotel network, such as: 

- switched telephone network. 

- dedicated lines, 

- optical fibres. 
25 - radio links, 

- low voltage or medium voltage electric lines. 

- cellular telephone. 

- ISDN networks (Integrated Service Digital 
Network), 

30 - bi-directional CATV networks. 

As the methodologies of use of such carriers 
and the relative technologies are known, specific 
descriptions are not herein supplied. 

35 2) FUNCTIONS OF THE TELEMETRY SYSTEM 

The installation of a communication system 
between the Service Provider (gas, water, etc.) and 
the user by means of a telemetry system, allows to 
40 make possible other functions, besides the telem- 
etry itself, that can be distinguished in two large 
categories: 

a) Basic services, that interest mainly the Ser- 
vice Provider, also Improving the quality of the 

45 service itself for the users; 

b) Additional services, that interest mainly the 
user and for which the user agrees to pay. 

To obtain the maximum flexibility relative to the 
basic and additional services, it is necessary that 
50 the communication be of the bi-directional type. 

In particular the basic services that a commu- 
nication system between the Service Provider and 
the user can carry out are: 

- Telemetry with the aims of invoicing 

55 - Telemetry for technical aims in order to im- 
prove the distribution service 

- Security 

- User relations 
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- Telemetry of other supplies. 

3) ARCHITECTURE OF THE TELEMETRY SYS- 
TEM 

The structure or architecture of the telemetry 
system must be such to allow the following func- 
tions; 

- telemetry 

- basic services 

- additional services 

3.1 - Block diagram 

The general diagram of the telemetry system 
according to the invention is represented in fig. 2, 
where one can see how the telemetry Peripheral 
Unit works as a communication interface towards 
the meter, while the connection of the concentrator 
with the PCT takes place through the Argotel net- 
work. 

3.2 - Information to be transmitted 

The information to be transmitted between the 
Peripheral Unit or the Multi-service Terminal and 
the PCT are the following: 

- the meter reading, with the associated iden- 
tification of the meter, data relative to the 
Service Provider and to the type of delivery; 

- data supplied by sensors of different types 
(temperature, smoke, etc.) 

- commands and data sent from the PCT, to 
actuators or to display information; 

It is however necessary to distinguish between: 

- messages relative only to telemetry, 

- messages relative to sensors and actuators 

- messages relative to the Multi-service Termi- 
nal (additional services and tele-manage- 
ment) 

- special messages. 

The message relative to the telemetry to be 
transmitted from the Peripheral Unit towards the 
PCT can be contained in 128 bits, subdivided, for 
example, in the following way: 

- two bits (sequence 1 ,0) of "start" 

- preamble (24 bits) for carrying out the synch- 
ronisation of the receiver 

- identification code of the meter (32 bits: 8 
digits BCD), i.e. of the user 

- meter type (gas, water, electric energy, heat, 
air conditioner, hot water, etc.) (4 bits: 1 digit 
BCD) 

- consumption (32 bits: 8 digits BCD) 

- flow-rate (12 bits: 3 digits BCD) 

- signalling of tampering, errors, overflow, state 
of supply or batteries, etc. (4 bits: 16 signal- 
ling kinds) 



- correction code of errors (CRC) and cryp- 
tographic keys (16 bits) 

- further information (2 bits) 

The quantity of transmitted information by means 
6 of the 128 bits can be increased by adopting a 
binary codification, instead of that in BCD. 

The messages relative to the information gen- 
erated by sensors connected to the Peripheral Unit 
or to proceed to actuators (also connected to the 
10 Peripheral Unit) may still have the structure or the 
shape previously indicated, simply replacing the bit 
relative to the meter type, consumption, flow rate 
and tampering, (in total 52 bits) with specific mes- 
sages and i.e.: 
75 - for sensors: 

- identification of the sensor (8 bits) (256 sen- 
sors) 

- value of the parameter (16 bits) (4 digits 
BCD) 

20 - priority (4 bits) 

- other information and error correction code 
(24 bits) 

- for actuators: 

- identification of the actuator (8 bits) (256 ac- 
25 tuators) 

- intervention type (4 bits) 

- value of the parameter on which to intervene 
(16 bits)(4 digits BCD) 

- other information and error correction code 
30 (24 bits). 

3.3 - Conversation protocols 

The actual conversation protocols are not re- 
35 ported here, but only indications of criteria and 
procedures with which the exchange of information 
between the different units of the telemetry system 
must take place. The information to be transmitted 
has been previously indicated. 
40 The transmission between the Peripheral Unit 

and the Concentrator can take place with different 
procedures depending on the type of message 
exchanged. 

For messages being relative to the telemetry 
45 only, the transmission of the information (reading) 
takes place on request of the Concentrator. Such a 
request can be directed to all the Peripheral Units 
connected to the Concentrator, or only to one of 
them. 

50 For messages relative to the sensors and ac- 

tuators (basic services), the transmission can be 
^ generated: 

- by the Peripheral Unit, for example, in the 
case of alarms coming from specific sensors 

55 (temperature, etc.) or 

- by the PCT, that through the Concentrator, is 
able to operate on specific actuators (for ex- 
ample, shut-down the gas valve) or requires 
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readings to be carried out by means of which 
it extracts data relative to the functioning of 
the distribution network. 
In both cases it is desired that the message 

generated receives an answer in order to certifify 5 

the correct reception of such message. 

4) FUNCTIONAL AND STRUCTURAL CHARAC- 
TEPISTICS 

10 

The considerations made have demonstrated 
that the architecture of the telemetry system must 
take account of the basic services; thus, the func- 
tions that the main parts of the system must carry 
out are examined and in particular: 76 

- the Peripheral Unit 

- the Concentrator 

having previously shown in a summarised form the 
functions of the Central Telemetry Station, which is 
not treated here in a specific way. 20 

4.1 - PERIPHERAL UNIT 

4.1 .1 - Functions 

25 

The Peripheral Unit Is arranged within the me- 
ter and has the task to do the following main 
functions: 

- acquire the reading, i.e. the information rela- 
tive to the consunnption (gas, water, etc.). by 30 
way of absolute "encoder" or incremental 
"encoder"; 

- memorise the reading, while waiting to send 
it to the Concentrator (and from this to the 
PCT) or for carrying out specific elaborations; 36 
the capacity of the memory should be sized 
depending of the type and of the number of 
functions provided; 

- send the reading to a centralised apparatus 

or Concentrator, on request of the latter; 40 

- give information to the user through a "dis- 
play" relative to consumption, tariffs, etc.; 

- receive information from specific sensors (for 
example, gas pressure, flow-rate in a deter- 
mined instant, minimum and maximum flow 45 
in a determined period, temperature, etc.) 

- operate actuators (for example, closure of the 
gas valve, etc.) 

4.1.2 - Structure so 

The Peripheral Unit, having to be able to op- 
erate with all the possible structures of the telem- 
etry system while maintaining a minimum cost, can 
be subdivided into modules, in order to execute the 55 
main functions within the central module (consti- 
tuted by the information processor and by the 
memory) and to allow the addition of other mod- 



ules for further functions. 

Fig. 3 illustrates the block diagram of the Pe- 
ripheral Unit, where the modules around the central 
module, constituted by a processor and a memory 
are indicated. 

Obviously, the complexity of the central mod- 
ule and of the peripheral ones must be optimised 
so as to make the entire system economically 
acceptable and easily manageable, 

A display screen can be provided on the same 
meter, but in that case its reading can be difficult 
for the user (for example, in the case wherein the 
meter is arranged in battery (one after the other) or 
closed in an external cabinet). It is therefore de- 
sired to provide the possibility of arranging it in a 
favourable position for its reading by the user, 
installing a suitable connection by means of a 
cable, the cost of which should be carefully 
evalued considering the installation problems. 

4 .1.3 - Central module 

The central module is made by a microproces- 
sor system that makes the different functions ac- 
cording to established procedures. It is also 
equipped with a memory both for the data to be 
sent to the telemetry system, and for elaborating 
the acquired information. The main information ac- 
quired is: 

- the reading of the meter, with associated 
identification of the meter, of the Service Pro- 
vider and supply type; 

- data supplied by sensors of different values 
(as previously indicated); 

- the commands and data coming from the 
PCT through the carrier, for acting on ac- 
tuators or for displaying information; 

The information delivered to the central module 
must be duly elaborated for: 

- forming the message to transmit to the PCT, 

- interpreting data retrieved by the sensors, 

- acting on appropriate actuators (for example, 
the gas interception valve), 

- displaying information (reading, tariffs, var- 
ious messages, etc.) on a display. 

The central module, together with the various 
gates in the direction of the meter, the carrier, 
sensors and actuators, can be constituted by a 
"custom chip" containing the microprocessor, the 
ROM memories (Read Only Memory) and RAM 
(Random Access Memory) for the program and 
data, respectively. 

The capacity of the RAM memory must be of 
at least 2 kbyte, so as to contain at least 100 
readings, whereas the ROM memory can be of a 
lower capacity, depending of the complexity of the 
program to be executed. 
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It is very Important that such mo 3ule is built in 
a C-MOS technology In order that consumption of 
the battery Is reduced to the minimum. 

4.1.4 - Interface with the meter s 

The interface with the meter must tal<e into 
account that the measuring of the consumption, i.e. 
the information relative to the "reading" can be 
obtained with two different techniques: to 

- "the incremental encoder" (connected to the 
dial (or roller) relative to the digit of the unit 
(or submultipie) of the "meter"), that gen- 
erates electric impulses, of low frequency; 

- "the absolute encoder", that simultaneously 75 
"reads" the position of all the dials of the 
meter. 

Each of the two systems has advantages and 
defects. Thus, the interface with the meter must: 

- be versatile. I.e. be adaptable with both kinds 20 
of "encoder", absolute and incremental 

- be installed directly within the meter, in the 
sealed section, in order that it cannot be 
tampered or altered 

- contain data relative to the registration num- 25 
ber of the meter and to the delivery type 
(gas, water, heat, electric energy) 

- adaptable in the case of meters installed in 
battery (one after the other), i.e. consent to 
place in parallel the output data, utilising a 30 
connection similar to the RS 485 type, but 

with a much lower current consumption. 
It is also opportune that such interface can be 
adapted to portable terminals, until the actual te- 
lemetry system is eventually installed. 35 

4.1 .5 - Interfaces with the carrier 

The interface with the carrier is constituted by 
a transmission and reception module using a serial 40 
port both for the output information (transmission), 
or for the Input information (reception), i.e. that 
come from or that Is directed towards the central 
module. 

The transmission and reception module is con- 45 
stituted by a transmitter and a radio receiver, i.e. a 
"transponder" or transceiver, the electrical char- 
acteristics of which are reported later in point 5. 

4.1 .6 - Interfaces for sensors and actuators so 

In the case wherein the Peripheral Unit also 
has to operate for executing operations relative to 
the basic services (note point 2.1), it is necessary 
that it be equipped with an additional module con- 55 
taining: 

- a system for decoding messages transmitted 
by the "Central Telemetry Station" (PCT), to 



be sent to actuators by way of appropriate 
connections; 

- one or more connections that accept incom- 
ing signals from sensors and a coder of the 
acquired information; such information can be 
of a numeric type or in binary form (for 
example, obtained by a switch opened or 
closed), but may also be of analog type (for 
example, a temperature) to be transformed in 
numerical form, through a A/D (Analog/Digital) 
converter. 

- means for blocking the delivery of the supply 
(in particular gas, water, electric energy, heat) 
after fraud, tampering, arrears, earthquake, 
fire or other calamities. 

4.2 - CONCENTRATOR 

4.2.1 - Functions 

The Concentrator has the task of: 

- collecting the information (readings, signals, 
alarms, etc.) sent by the Peripheral Unit; 

- sending to the Peripheral Unit the Information 
or the commands transmitted by the PCT. 

Therefore, the Concentrator has the function to 
both effectively concentrate the information sent by 
the Peripheral Units, and also to sort between such 
units the information coming from the PCT. 

4.2.2 - Structure 

To carry out the aforementioned functions, the 
structure of the Concentrator must be constituted 
by: 

- a central module equipped with both intel- 
ligence (obtained by means of a duly pro- 
grammed microprocessor), and with a mem- 
ory sufficient for containing the information to 
be exchanged with the PCT and with the 
Peripheral Unit 

- interfaces both with the primary carrier (in the 
direction of the Central Telemetry Station), 
and with the secondary carrier (in the direc- 
tion of the Peripheral Units). 

Thus, the general block diagram of the con- 
centrator is that as reported in Fig 4. 

4.2.4 - Central module 

The central module of the Concentrator is con- 
stituted by: 

- a microprocessor, with a suitable manage- 
ment program of the communication system 
for collecting data coming from the Peripheral 
Units to be sent to the PCT and for sorting 
the data coming from the PCT in the direc- 
tion of the Peripheral Units, 
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- a memory of adequate size (at least 64 
kbyte), able to contain: 

- the Information relative to 20 readings (128 
bits each) or equivalent, coming from 200 
Peripheral Units: 

- the information coming from the PCT, to 
be sorted among the various Peripheral 
Unit. 

As it is considered appropriate that the in- 
formation exchanges through the Concentrator are 
tagged with specific codes for every type of opera- 
tion and with a progressive number (or, preferably, 
with the date and hour), the required size of the 
memory can be doubled if compared to the afore- 
mentioned minimum size, i.e. a memory capacity 
being equal to at least 128 kbyte is required. 

4.2.5 - Interface with the primary carrier 

The interface in the direction of the primary 
carrier (Argotel network) can be managed through 
an asynchronous serial communication port (for 
example of the type EIA RS 232 or CCITT 
V24A/28) or synchronous (EIA RS 422 or CCITT 
V24A/II). depending on the type of TOV (Terminal 

Over Voice) used. 

The transmission speed of the information (bit- 
rate) on the primary carrier should be of 4800 
bits/s. 

The transmission and reception module is the 
"Over Voice" Terminal (TOV). because the primary 
carrier constituted by the Argotel network. 

The electrical characteristics and the conversa- 
tion protocol are those provided for such type of 
apparatus and are not herein reported. 

4.2.6 - Interface with the secondary carrier 

The interface with the secondary carrier is also 
constituted by a serial port, the conversation pro- 
tocol of which must be coherent with that of the 
Peripheral Unit (note par, 3.3). The transmission 
and reception module is actually a transceiver, the 
main electrical characteristics of which are reported 
in paragraph 5. 

5) ELECTRICAL CHARACTERISTICS 

The principal electrical characteristics of ap- 
paratuses utilised for the telemetry are herein re- 
ported and mainly those regarding: 

- the connection via radio of the Concentrator 
with the Peripheral Unit; 

- consumption of the batteries feeding the Pe- 
ripheral Unit and the Concentrator. 



5.1 - Characteristics of the connection via radio 

As stated the connection via radio must: 

- be of a bi-directional type in order to allow. 
5 besides the reading of the meter (for which a 

single direction connection would be suffi- 
cient), also the management of other basic 
services and teleservices, 

- allow operative modes of the simplex and 
10 duplex type. 

- avoid problems due to multipath propagation, 
using spread spectrum transmission tech- 
niques, 

the band occupation of the connection can not be 

75 contained within a single telephone channel (for 
example of 25 kHz), but requires an extended band 
of at least 2-3 MHz, with spread spectrum trans- 
mission techniques such as DS (Direct Sequence) 
or FH (Frequency Hopping). 

20 The first transmission technique (DS) reduces 

the spectral density of the transmitted signal, thus 
reducing the interference on the single telephone 
channel (of 25 kHz), eventually interfered. 

The second transmission technique (FH) oc- 

26 cupies sequentially and for very short times chan- 
nels of 25 kHz, obtaining, also in this case a 
reduction of the disturbance on the single tele- 
phone channel. 

If the connection is of simplex type, it is suffi- 

30 cient to allocate only one band of 2-3 MHz, while 
for duplex connections it is necessary to allocate 
two bands of 2-3 MHz each, having a distance at 
least 10-20% of the central frequency of the band. 
Taking into account that the electrical char- 

35 acteristics of transceiver apparatuses within the 
meter (Peripheral Unit) depend on the cost con- 
strains and on the consumption of the battery, 
besides miniaturising, it is clear in such case that 
small transmission powers must be employed (e.g. 

40 1 mW), while the obtainable sensitivity of the re- 
ceiver is. low (for example, -60 dB(mW): = 220 mV). 

The characteristics of transceiver apparatuses 
within the Multiservice Terminal have similar re- 
quirements, even if not in such a restrictive way. 

45 being able to provide the re-charging of the bat- 
teries. 

For the transceiver apparatuses within the Con- 
centrator it is possible to use higher transmission 
powers (for example, 10-20W) and higher receiver 

50 sensitivity (for example. -110 dB(mW):-'0.7 mV). 

In the tables of the figures 5 and 6 the main 
values of such characteristics have been reported, 
in order to be used by the designer: the data 
reported in the tables is provisional data and it will 

56 be possible to carry out eventual modifications 
concerning the structure of the transceiver appara- 
tus, or concerning the spread spectrum transmis- 
sion system. 
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5.2 - Consumption 

5.2.1 - Peripheral Unit 

As the secondary carrier is constituted by radio 5 
waves, the Peripheral Unit must be equipped with 
autonomous supply, by way of batteries; thus, the 
consumption of electronic devices contained within 
it must be minimised in order to allow a life of at 
least 7-8 years. io 

For reducing consumption the following tech- 
niques are generally employed: 

- maintaining the transmission system off and 
that of reception in a condition of minimum 
consumption 75 

, - periodically activating the receiving system 
only for a short time, for example for 0.1 s 
every 2 s, i.e. for a twentieth of the time. 
Such solution does not reduce the answering 
readiness of the system, which however remains 20 
ensured, as the maximum waiting time is of 2 s. 

An example of the battery consumption for 
obtaining the requested autonomy is reported in 
the first table of the fig. 7. Based on such values it 
is possible to estimate the battery life, supposing 25 
that this can supply 1 ,5 Ah. 

If the battery energy can be exploited for the 
70% of its nominal value, its duration may reach 8 
years. 

30 

5.2.2 - Concentrator 

The supply of the Concentrator is provided 
through the electricity network, with a buffer bat- 
tery, able to ensure the functioning of the system. 35 
in absence of the mains, for a time in the order of 
10-12 days, so as to be able to: 

- forward important signals (for example, tem- 
perature, fire alarms, etc.) of the tele-man- 
aged system; 4o 

' execute urgent interventions (for example, 
supply the gas closure valve, activate the 
actuators of the tele-managed system, etc.). 
In the second table of the fig. 7 the most 
important values are reported relative to the con- 45 
sumption of the transceiver, and of the modem or 
TOV. 

Taking into account such values and supposing 

that: 

- the telemetry of all the meters is not carried so 
out due to lack of electric energy in a certain 
geographic area, while the lack of the mains 

is promptly signalled to the POT, 

- the requests of tele-management and teleser- 
vices can be fulfilled only a number of times 56 
(at least 10) during such interventions, the 
duration of the transmission via radio being of 

2 s of time, while that by the "modem" can 



last up to 90 s, 
- the receiver Is always active, as also is the 
"modem" or TOV connected to the primary 
carrier, 

it is deduced that the duration of the battery can 
last up to 12 days. 

6) DIMENSIONAL SPECIFICATIONS 

As an explanatory example the overall dimen- 
sions of the single units are herein reported. 

The sizes are in millimetres (mm) and relates 

to: 

Length (I), depth (p), height (h). 

6.1 -Peripheral Unit 

Overall dimensions of the Peripheral Unit: 
I = 130 mm, p = 90 mm, h = 90 mm. 

6.2 - Concentrator 

Overall dimensions of the concentrator: 
I = 250 mm, p = 150 mm. h = 150 mm. 

The characteristics of the management method 
described result in being clear from description of 
the supplied example. 

From the above description the advantages of 
the method subject of the present invention are 
also clear. 

In particular they consist in that the measuring 
has been made possible of an overall consumption 
in a determined period of time, and, as a con- 
sequence, network losses or abusive consumption 
are ascertained. 

It is clear that the described method is more 
effective and reliable than those of the types known 
and allows to carry out new functions; as is also 
clear that numerous variations are possible by the 
skilled-man, to the method described by way of 
example, without departing from the novelty princi- 
ples Inherent in the Invention. 

It is clear that all the numerical indications 
supplied (relative to frequencies, sizes, band 
lengths, transmission speed, etc..) are purely ex- 
emplificative and non limiting. 

Claims 

1. Method for the improvement of distribution net- 
works management, in particular of gas, water, 
electric energy, heat, that provides the pos- 
sibility of telemetry of data by means of a 
central station and a plurality of peripheral sta- 
tions connected to said central station, charac- 
terised in that the possibility is provided for 
simultaneous readings to be carried out within 
plurality of peripheral stations and the succes- 
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sive transmission of such data to the central 
station. 

2- Method for the improvement of distribution net- 
works management, according to claim 1, 
characterised in that said simultaneous read- 
ings are carried out in a first predetermined 
instant of time, by the peripheral stations 
based on a command transmitted to them by 
the central station. 

3. Method for the improvement of distribution net- 
works management, according to claim 2, 
characterised in that said simultaneous read- 
ings are repeated by the same peripheral sta- 
tions in a second predetermined instant of time 
successive to the first. 

4. Method for the improvement of distribution net- 
works management, according to claim 1, 
characterised in that said data transmitted by 
the peripheral stations to the central station is 
compared with data measured in the central 
station or in the supply points of the distribu- 
tion network. 

5. Method for the improvement of distribution net- 
works management according to claim 1, 
characterised in that said simultaneous read- 
ings carried out by a plurality of peripheral 
stations are surveys regarding comsumption or 
flow rate. 

a Method for the Improvement of distribution net- 
works management, according to claim 1, 
characterised in that said peripheral stations 
include means for blocking the delivery of the 
supply (in particular of gas, water, electric en- 
ergy, heat) commanded by the central station 
(PCT) or by sensors of anomalous states in the 
peripherical station. 

7. Method for the improvement of distribution net- 
works management, according to claim 1. 
characterised in that it provides a plurality of 
fixed intermediate stations, each connected 
with the central station and via radio with a 
plurality of peripheral stations. 

& Method for the improvement of distribution net- 
works management, according to claim 5, 
characterised in that It is provided that said 
survey units include a central module, interfac- 
ing units with sensor elements, interfacing 
units with actuator elements and a transmis- 
sion and reception module for the connection 
with a fixed intermediate station. 



9. Method for the improvement of distribution net- 
works management, according to claim 5, 
characterised in that It is provided that said 
survey units Include at least one central mod- 

5 ule and a port In the direction of a meter. 

10. Method for the improvement of distribution net- 
works management, according to claim 8, 
characterised in that It is provided that said 

10 central module comprises a microprocessor. 

11. Method for the improvement of distribution net- 
works management, according to claim 8, 
characterised in that it is provided that said 

15 central module comprises a memory able to 

contain the information relative to one or more 
meter readings and/or data retrieved by sen- 
sors and/or commands coming from the cen- 
tral station (PCT) through the fixed Intermedi- 

20 ate station. 

12. Method for the improvement of distribution net- 
works management, according to claim 7, 
characterised in that it is provided that said 

26 fixed intermediate station (concentrators) in- 

clude a processor, a memory able to contain 
the readings of all the connected peripheral 
stations, a first transmission and reception 
module for the connection with the central sta- 

30 tion and a second transmission and reception 

module for the connection with the peripheral 
stations. 

13. Method for the Improvement of distribution net- 
35 works management, according to claim 12. 

characterised In that it Is provided that said 
first transmission and reception module com- 
prises an asynchronous or synchronous serial 
port for the connection with the telematic net- 
40 work (in particular Argotel and ISDN). 

14- Method for the improvement of distribution net- 
works management, according to claim 12, 
characterised In that it Is provided that said 
45 second transmission and reception module 

comprises a transceiver with modulation of the 
spread spectrum type. 

15, Method for the improvement of distribution net- 
so works management, according to claim 12, 

characterised in that said first transmission and 
reception module comprises means for con- 
nection with the Central Station through 
switched telephonic network. 

55 

16. Method for the improvement of distribution net- 
works management, according to claim 12, 
characterised in that it is provided that said 
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first transmission and reception module com- 
prises means for connection with the Central 
Station through dedicated line. 

17- Method for the improvement of distribution net- 5 
works management, according to claim 12, 
characterised in that said first transmission and 
reception module comprises means for con- 
nection with the Central Station through optical 
fibres. 70 

18. Method for the improvement of distribution net- 
works management, according to claim 12, 
characterised in that it is provided that said 

first transmission and reception module com- is 
prises means for connection with the Central 
Station through radio waves. 

19. Method for the improvement of distribution net- 
works management, according to claim 12, 20 
characterised in that said first transmission and 
reception module comprises means for con- 
nection with the Central Station through elec- 
tric lines of low or medium voltage. 

25 

20. Method for the improvement of distribution net- 
works management, according to claim 12, 
characterised in that it is provided that said 
first transmission and reception module com- 
prises means for connection with the Central 30 
Station through cellular telephone. 

21. Method for the improvement of distribution net- 
works management, according to claim 12. 
characterised in that it is provided that said 35 
first transmission and reception module com- 
prises means for the connection with the Cen- 
tral Station through a bidirectional CATV sys- 
tem. 

40 

22. Method for the improvement of distribution net- 
works management, according to claim 1, 
characterised in that said peripheral stations 
are able to carry out the measure or calcula- 
tion of the flow rate of the supply (in particular 45 
gas, water, electric energy, heat). 

23. System for the improvement of the manage- 
ment of distribution networks utilizing the 
method according to one or more of the pre- 50 
vious claims. 

24. Apparatus for the improvement of the manage- 
ment of distribution networks utilizing the 
method according to one or more of previous 55 
claims. 
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PARAMETERS 
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PARAMETERS 


VALUES 


BATTERY 
Voltage 

Current delivery 
TRANSMITTER 

Transmission consumption (0,5s) 
RECEIVER 

Receiving consumption (0,1s) 

Rest consumption (1,9s) 


3,6 V 
•• 1,5 Ah 
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PARAMETERS 
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Transmission consumption 
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